That death has been correctly certified, and that justice has been served. 
spectroscopy ( 1 H-MRS) technique to determine the order of degradation of certain substances, present in the brain tissue of a rabbit model, under different
temperatures; our goal is to reduce or eliminate the temperature effect in the estimation of PMI.
More than 300 years ago, an Italian scholar once said that PMI was crucial for forensic medicine. Many scholars have done a lot of researches on the estimation of PMI over the years, but no objective and precise means has been derived for estimating PMI. If new parameters are studied, the following should be kept in mind: what is the nature of post-mortem interval. Methods on estimation of time drawn after biological processes, and any biological processes are mainly influenced by enzymatic changes, while the activity of enzymes is strongly influenced by ambient temperature. Among all the causes, the biggest problem is the impact of the ambient temperature on PMI 3 . After death, the body no longer maintains its internal metabolic homeostasis and different changes shall occur to the various metabolites inside corpses under different ambient temperatures. We are able to determine the variation law after death for some kind of substance under a certain temperature, but we are unable to be sure of the variation law after death under different temperatures. To determine the variation law for a substance restricted to a specific temperature shall not make a veracious estimation of PMI.
Postmortem changes not only involve some kind of substance, but the synergistic effects of multiple substances or the whole body as the temperature changes. It is doubtful if there exists some relevant law of degradation, when two or multiple substances degrade under different temperatures; namely, all these substances are affected by the temperature without exception when analyzed independently, but if there is some degradation association among two or more substances due to the impact of a common temperature, thus the changing association between these substances is slightly or not influenced by the ambient temperature. That is to say, we no longer focus on the postmortem variation for an individual metabolite, but the postmortem relationship of change among several substances. PMI is thereby deduced by this association with We adapted 1 H-MRS techniques in order to carry out studies of rabbits' brains as early as 24h post-mortem and to follow the developmental changes of the Nacetylasoartate, total choline and total creatine concentrations and studied their ratio relation at group A(10℃) and group B(30℃). 1 H-MRS manifestations at 0h: As shown in Figure. 1.
Figure 1
The following metabolites could be observed by 1 H-MRS at 0h:
Oscillogram of 1 H-MRS at 0 hour. N-acetylasoartate (Naa, 2.0ppm), total choline (Cho, Table 4 The regression functions between PMI and Naa/Cr and Cho/Cr. and creatine under different temperatures (10℃ and 30℃), and explore the relationship between the law and PMI. Among these substances, Naa is important in several neurobiological regulatory processes, such as neuronal protein synthesis, lipid production, and osmotic stress protection; it also acts as the primary storage pool for the excitatory amino acid aspartate 7, 8 . A decrease of Naa has been shown to be equivalent to a neuronal loss, cellular dysfunction, lowered neuronal viability, or impaired function of neurons, although the physiological role of such a loss is still unknown 5, 9 , Choline is an organic cation that plays an essential role in plasma membrane formation and cell growth. In the brain, choline also contributes to neurotransmission as a precursor of acetylcholine 10 . Cho acts as a precursor to the neurotransmitter acetylcholine and is incorporated into two major neuronal membrane phospholipids: phosphatidylcholine and sphingomyelin 11 , which could be associated with changes in local neuronal metabolism involved in the incorporation of cytosolic choline compounds into phospholipids 12 . Cho availability in the adult brain depends on the supply of Cho by transport through the blood-brain barrier. Newly taken up Cho is largely stored in bound form, mainly in the form of phosphatidylcholine from which it can be released by phospholipases 13 . A cho increase can be as a marker of new or increased synaptic plasticity, activity of cell differentiation, proliferation and abnormal increase in cell membrane metabolism, and then decline in Cho represents cell loss or injury 14, 15, 16 . Cr is an endogenous amino acid produced from glycine, methionine and arginine in the liver, kidney and pancreas 17 . Recent experimental findings have demonstrated that creatine affords significant neuroprotection against hypoxia, amyotrophic lateral sclerosis, ischemia, oxidative insults and excitotoxicity 18 . Cr represent the main energy buffer system sustaining adenosine diphosphate and adenosine triphosphate in the cell 19 ,
Cr, including phosphocreatine and creatine, are related with energy metabolism 20 .
In this experiment, Naa/Cr and Naa/Cho of group A and B declined continuously within 24h and Cho/Cr increased consistently within 24h. There was no significant difference in Naa/Cr and Cho/Cr between group A and B, indicating that postmortem changes of Naa/Cr and Cho/Cr were hardly influenced by the ambient temperature.
After death, essential causes of changes to all metabolites are ischemia, hypoxia and energy barrier. Therefore, all the postmortem changes are centered by energy consumption. In this experiment, the neuron marker Naa and cell membrane marker
Cho all changed correspondingly centering on the change of Cr, the energy marker, and thus the ratios among them were not sensitive to temperature changes. Quadratic polynomial equations of one variable for postmortem Naa/Cr and Cho/Cr within 24h
were respectively: Naa/Cr, y=0. brains, it will certainly exist in human brains. Proton magnetic resonance spectroscopy shall have broad prospects in PMI estimation through investigating the correlation of postmortem changes among different substances.
METHODS
24 healthy New Zealand white rabbits of either sex with weight 2.5kg-3.0kg were provided by the Animal Center of Tongji Medical College. To avoid the complete degradation or rapid degradation of the metabolites prepared for detection due to too low or high degradation temperature, and to leave some discrepancy interval for the degradation temperature in each group, the 24 experimental animals were randomly divided into group A (10℃) and group B (30℃), n=12 for each. The experimental animals were deprived of food and water within 8h before the experiment, in order to reduce the impact of blood glucose on intracranial metabolites 21 . Before operation, rabbits were anesthetized with Ketamine Hydrochloride (100mg/kg) intramuscularly.
After the experimental animals were anesthetized, 10ml of air was injected into their auricular veins within 10s and later on these animals were put to death by air embolism.
Their brains were removed as quickly as possible and were then tightly packaged into airtight plastic films to separate them with the outside environment, mimicking the intracranial state of the brains. The above brains of group A and B were respectively imbedded in homogeneous silica gel cases preheated under the temperature of 10℃ and 30℃, so as to enhance the signal noise ratio (SNR) in detection 22 , and then the silica gel cases loaded with rabbit brains were respectively put into the thermo flasks preheated under the temperature of 10℃ and 30℃, to ensure a constant temperature for degradation of specimens, making preparations for detection at the next time point. All data are expressed as mean ± standard deviation (SD). All statistical analysis and residual analysis was performed with SPSS 11.5. Paired-samples t-test used for comparisons between two sets of continuous data. P＜0.05 was regarded as significant difference.
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